ADDENDUM NO. 3

CITY OF HIALEAH
MULTIPURPOSE ADULT CENTER AT 300 UNIT ELDERLY HOUSING COMPLEX
2656 W. OKEECHOBEE RD.
HIALEAH, FLORIDA

APRIL 3, 2013

TO ALL CONCERNED

The original Contract Documents, for the Project entitled CITY OF HIALEAH - MULTIPURPOSE
ADULT CENTER AT 300 UNIT ELDERLY HOUSING COMPLEX-MECHANICAL/HVAC-BID NO.
2012/13-3230-00-031 is hereby amended as noted in this Addendum No. 3.

This Addendum No. 3 consists of 1 Typed Pages, 0 Sketch, 5 Attachments and 0 Drawings. All other items
and conditions of the original Contract Documents shall remain unchanged. This Addendum shall become a

part of the Contract Documents.

% Date: __April 3,2013

Carlos Lopez — Acting Purc sing Director

Approved for issue:

ACKNOWLEDGEMENT

Receipt of this Addendum No. 3 shall be acknowledged in the space provided on the ADDENDUM RECEIPT
FORM (ARF) (copy attached) now a part of the Contract Documents and to be faxed immediately to City of
Hialeah @ (305) 687-2642 and submitted with sealed bids.

IN THE CONTRACT DOCUMENTS:

SPECIFICATIONS:
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32300 Refiigerant piping (6 pages)

2
230529 Hangers and Supports for HVAC piping and equipment (6 pages)

230553 Identification for HVAC piping and equipment (3 pages)
230593 Testing. Adjusting and Balancing for HVAC (11 pages)
230700 HVAC insulation {10 pages)
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ADDENDUM RECEIPT FORM

CITY OF HIALEAH
MULTIPURPOSE ADULT CENTER AT 300 UNIT ELDERLY HOUSING COMPLEX
2656 W. OKEECHOBEE RD.
HIALEAH, FLORIDA

CONTRACTOR’S NAME

ADDRESS
PHONE NO. FAX NO.
CONTACT NAME SIGNATURE

THE BIDDER ACKNOWLEDGES RECEIPT OF THE FOLLOWING ADDENDUM BY SIGNING
AND DATING BELOW: (COPY OF THIS FORM MUST BE FAXED AND IMMEDIATELY TO CITY
of HIALEAH @ (305) 687-2642 AND SUBMITTED WITH THE BID.

ADDENDUM SIGNATURE DATE
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, inciuding General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Pipe stands.
4, Equipment supports.
1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand
the effects of gravity loads and stresses within limits and under conditions indicated according

to ASCE/SEIT.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

1.5 QUALITY ASSURANCE

A Structural Steel Welding Qualifications:  Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel.”

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART 2 - PRODUCTS
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21

A,

2.2

A.

23

A

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4. Padded Hangers: HManger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

TRAPEZE PIPE HANGERS

Description: MSS SP-689, Type 58, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MS$ $P-58 carbon-steel hanger rods, nuts, saddles, and U-

bolts.

MISCELLANEOUS MATERIALS

Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

PART 3 - EXECUTION

3.1

VAL

B.

C.

D.

HANGER AND SUPPORT INSTALLATION

_.Metal Pipe-Hanger Instailation: Comply with MSS SP-69 and MSS 3P-89. Install hangers,

supports, clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-68 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe

hangers.
2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being

supported. Weld steel according to AWS D1.1/D1.1M.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.
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E. install lateral bracing with pipe hangers and supports to prevent swaying.

F. Install building attachments within concrete slabs or attach to structural steel. Install additional
aftachments at concentrated loads, including valves, flanges, and strainers, [NPS 2-1/2
{DN 65)] <Insert size> and larger and at changes in direction of piping. !nslall concrete inserts
before concrete is placed; fasten inserts to forms and install reinforcing bars through openings

at top of inserts.

G. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

H. Insulated Piping:
1. Attach clamps and spacers to piping.
a. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield

insert with clamp sized to match OD of insert.
b. Do not exceed pipe stress limits allowed by ASME B31.9 for building services

piping.

2. Install MSS SP-58, Type 39, protection saddies if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
3.2 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
suppotts.
B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be

shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the

following:
1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
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4, Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

3.3 ADJUSTING

A Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.-
B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
3.4 PAINTING

A, Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas
of shop paint on miscellaneous metal are specified in Section 099123 "Interior Painting”
Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to
comply with ASTM A 780.

3.5 HANGER AND SUPPORT SCHEDULE

A. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

B. Use nonmetallic coatings on attachments for eléctrolyt]c protection where attachments are in
direct contact with copper tubing.

C. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and attachments for
general service applications.

D. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.
2. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NP3 1/2 to

NPS 24 if little or no insulation is required.

E. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
huilding attachments.
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F. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

2

10.

11.

12.

13.
14.
15.

Steel or Maileable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

Top-Beam C-Clamps {MSS Type 19): For use under roof installations with bar-jaist
construction, to attach to top flange of structural shape.

Side-Beam or Channel Clamps (MSS Type 20). For attaching to bottom flange of beams,
channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
Welded Beam Attachments (MSS Type 22} For attaching to bottom of beams if loads
are considerable and rod sizes are large.

C-Clamps {(MS38 Type 23):. For structural shapes.

Top-Beam Clamps (MSS Type 25). For top of beams if hanger rod is required tangent to
flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel |-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel |-
beams for heavy loads.

Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel |-
beams for heavy loads, with link extensions.

Malleable-Beam Clamps with Extension Pieces (MSS Type 30). For attaching to
structural steel.

Welded-Steel Brackets: For support of pipes from below or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32). 1500 Ib.
c. Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

G. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Seclions, install the following types:

1.

Restraint-Control Devices (MSS Type 47} Where indicated to control piping movement.

2. Spring Cushions {MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, rell hanger with
springs.

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52); Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.
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7. Variable-Spring Trapeze Hangers (MSS Type 53). Preset to indicated load and limit
variability factor to 25 percent to aliow expansion and contraction of piping system from
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or cannected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These

supports include the following types:

a. Horizontal {(MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

o

H. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

END OF SECTION 230529
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

A

1.3

w

1.4

A

B.

C.

RELATED DOCUMENTS -

Drawings and general p"rovisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Equipment labels.

2. Pipe labels.

3. Duct labels.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are 1o be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Plastic Labels for Equipment:
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2.2

2.3

B.

C.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes for attachment hardware.
Letter Color: White.
Background Color: Black.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.
Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

==Minimum Letter Size: 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

7. Fasteners: Stainless-steel self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and with subsirate.

-

LN

o

Label Ceontent: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where eguipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number

and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both

directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.

DUCT LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
thick, and having predrilled holes for attachment hardware.

Letter Color: Black.

Background Color: White.
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G.

Maximum Temperature: Able to withstand temperafures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

Minimum Letter Size: 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. [nclude secondary lettering two-thirds to three-fourths

the size of principal leftering.
Fasteners: Stainless-steel self-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both
directions, or as separate unit on each duct label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.

PART 3 - EXECUTION

3.1

A

32

A

B.

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and

encapsulants.

EQUIPMENT LABEL INSTALLATION

Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Divisicn 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Balancing Air Systems:
a. Variable-air-volume systems.
1.3 DEFINITIONS

A. AABC. Associated Air Balance Council.

B. NEBB: National Environmental Balancing Bureau.
C. TAB: Testing, adjusting, and balancing.
D. TABB: Testing, Adjusting, and Balancing Bureau.

m

TAB Specialist: An entity engaged to perform TAB Work.

1.4 QUALITY ASSURANCE
A, TAB Contractor Qualifications: Engage a TAB entity certified by AABC, NEBB or TABB.

1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC, NEBB or

TABB.
2, TAB Technician: Employee of the TAB contractor and who is certified by AABC, NEBB

or TABB as a TAB technician.

B. Certify TAB field data repoits and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB

reports.
2. Certify that the TAB team complied with the approved TAB plan and the procedures

specified and referenced in this Specification.

C. TAB Report Forms: Use standard TAB contractor's forms approved by Architect .
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D.

1.5

A.

B.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
Section 5, "Instrumentation.”

COORDINATION

Notice: Provide seven days' advance notice for each test. Include scheduled test dates and
times.

Perform TAB after leakage and pressure tests on air distribution systems have been
satisfactorily completed.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.

B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.

D. Examine design data including HVAC system descriptions, statements of design assumptions
for environmental conditions and sysiems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

E. Examine equipment performance data including fan curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all
or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design.”
Compare results with the design data and installed conditions.

F. Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

G. Examine test reports specified in individual system and equipment Sections.

H. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned
and tight, and equipment with functioning controls is ready for operation.
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8 Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible
and their controls are connected and functioning.

J. Examine heat-transfer coils for corract piping connections and for clean and straight fins.
K. Examine operating safety interlocks and controls on HYAC equipment.
L. Report deficiencies discovered before and during performance of TAB procedures. Observe

and recard system reactions to changes in conditions. Record default set points'if different from
indicated values. ’

3.2 PREPARATION
A Prepare a TAB plan that includes strategies and step-by-step procedures.
B. Complete system-readiness checks and prepare reports. Verify the following:

Permanent electrical-power wiring is complete.

Automatic temperature-control systems are operational.

Equipment and duct access doors are securely closed,

Balance, smoke, and fire dampers are open.

Ceitings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.

Windows and doors can be closed so indicated conditions for system operations can be

met,

S

o

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Total System Balance™ ASHRAE 111 NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems"
SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing” and in this Section.

1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing.”

B. Cut insulation, ducts, and equipment cabinets for installation of test probes to the minimum
extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply with
requirements in Division 23 Section "Air Duct Accessories."

3. Install and join new insulation that matches removed materials. Restore insulation,

coverings, vapor barrier, and finish according to Division 23 Section "HVAC Insulation.”

C. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

D. Take and report testing and balancing measurements in inch-pound (1P} units.
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3.4

3.9

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer’s outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with

required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.

For variable-air-volume systems, de’_yelop a plan to simulate diversity.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-
air dampers through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position fo achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling-unit components.

Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts.”

PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

Compensating for Diversity: When the total airflow of all terminal units is more than the
indicated airflow of the fan, place a selected number of terminal units at a minimum set-poirt
airflow with the remainder at maximume-airflow condition until the total airflow of the terminal
units equals the indicated airflow of the fan. Select the reduced-airflow terminal units so they

are distributed evenly among the branch ducts.

Pressure-independent, Variable-Air-Volume Systems: After the fan systems have been
adjusted, adjust the variable-air-volume systems as follows:

1. Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a
position that simutates full-cooling load.
2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.

Measure static pressure. Adjust system static pressure so the entering static pressure
for the critical terminal unit is not less than the sum of the terminat-unit manufacturer's
recommended minimum inlet static pressure plus the static pressure needed to overcome
terminal-unit discharge system losses.

3. Measure total system airflow. - Adjust to within indicated airflow.

4, Set terminal units at maximum airflow and adjust controller or regulator to deliver the
designed maximum airflow. Use terminal-unit manufacturer's written instructions to make
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this adjustment. When total airflow is correct, balance the air outlets downstream from
terminal units the same as described for constant-volume air systems.

5. Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow the
same as described for constant-volume air systems.

a. If air outlets are out of balance at minimum airflow, report the condition but leave
outlets balanced for maximum airflow.

6. Remeasure the return airfltow to the fan while operating at maximum return airflow and
minimum outdcor airflow.

a. Adjust the fan and balance the return-air ducts and infets the same as described
for constant-volume air systems.

7. Measure static pressure at the most critical terminal unit and adjust the static-pressure
confroller at the main supply-air sensing station to ensure that adequate static pressure is
maintained at the most critical unit.

8. Record final fan-performance data.

3.6 PROCEDURES FOR CONDENSING UNITS
A. Verify proper rotation of fans.
B. Measure entering- and leaving-air temperatures.
C. Record compressor data.
3.7 PROCEDURES FOR HEAT-TRANSFER COILS
A Measure, adjust, and record the following data for each water coil:

1. Entering- and leaving-water temperature.

2. Water flow rate.

3. Water pressure drop.

4, Dry-bulb temperature of entering and leaving air.

5. Wet-bulb temperature of entering and leaving air for cooling coils.

6. Airflow.

7. Air pressure drop.

B. Measure, adjust, and record the following data for each electric heating coil:

1. Nameplate data.

2. Airflow,

3. Entering- and leaving-air temperature at full load.

4, Voltage and amperage input of each phase at full load and at each incremental stage.

5, Calculated kilowatt at full load.

6. Fuse or circuit-breaker rating for overload protection.

C. Measure, adjust, and record the following data for each steam coil:
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1. Dry-bulb temperature of entering and leaving air.
2. Airflow.

3. Air pressure drop.

4, Inlet steam pressure.

D. Measure, adjust, and record the following data for each refrigerant coil:
1. Dry-bulb temperature of entering and leaving air.
2. Wet-bulb temperature of entering and leaving air.
3. Airflow.

4, Air pressure drop.
5. Refrigerant suction pressure and temperature.
3.8 TOLERANCES

A, Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent.
2. Air Outlets and Inlets: Plus or minus 10 percent.
39 REPORTING

A. Initial Construction-Phase Report: Based on examination of the Conftract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for systems'
balancing devices. Recommend changes and additions to systems' balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to alfow access for performance measuring and
balancing devices.

B. Status Reports:  Prepare intermediate {60%) progress reports to describe completed
procedures, procedures in progress, and scheduled procedures. Include a list of deficiencies
and problems found in systems being tested and balanced. Prepare a separate report for each
system and each building floor for systems serving multiple floors.

310 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate sections

for tested systems and balanced systems.
1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. Include a list of instrumenis used for procedures, along with proof of calibration.
B. Final Report Contents: |In addition to certified field-report data, include the following:
1. Fan curves.
2. Manufacturers’ test data.
3. Field test reports prepared by system and equipment installers.
TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 -6
Hialeah Multi-Purpose Adult Center January 30, 2012

WA Project No, 21214.00
Wolfberg Alvarez & Partners




4.

Other information relative to equipment performance; do not include Shop Drawings and
product data.

General Report Data: In addition to form titles and entries, include the following data:

SEPNoO RGN

i

-
-

Title page.
Name and address of the TAB contractor.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Confractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contenis with the total number of pages defined for each section of the report.
Number each page in the report. -

Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

c. Description of system operation sequence if # varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:

Settings for outdoor-, retumn-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Fan drive settings incliding settings and percentage of maximum pitch diameter.
Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

~paooTw

System Diagrams: Include schematic layouts of air distribution systems. Present each system
with single-line diagram and include the following:

1.
2.
3.

Quantities of outdoor, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes.
Terminal units.

Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:

1. Unit Data:

a. Unit identification.

b. Location.

c. Make and type.

d. Model number and unit size.

e. Manufacturer's serial number.

f. Unit arrangement and class.

g. Discharge arrangement.
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h. Sheave make, size in inches, and bore.
i Number, make, and size of belts.
j. Number, type, and size of filters.

2. Motor Data:

a Motor make, and frame type and size.
b. Horsepower and rpm.

c Volts, phase, and hertz.

d Full-load amperage and service factor.

3. Test Data {Indicated and Actual Values):

Total air flow rate in cfm.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.
Cooling-coil static-pressure differential in inches wg.
Outdoor airflow in cfm.

Return airflow in ¢fm.

Outdoor-air damper position.

Refurn-air damper position.

T ST@cteocogow

F. Apparatus-Coil Test Reports:
1. Coil Data:

System identification.
Location.

Coil type.

Number of rows.

Fin spacing in fins per inch o.c.
Make and model number.
Face area in sq. ft.

Tube size in NPS.

Tube and fin materials.
Circuiting arrangement.

T T@ e a0 oo

2. Test Data {Indicated and Actual Values}):

Air flow rate in cfm.
Average face velocity in fpm.
Air pressure drop in inches wg.

Return-air, wet- and dry-bulb temperatures in deg F.

Leaving-air, wet- and dry-bulb temperatures in deg F.
Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F.

T Tereo0 T
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G.  FElectric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the folfowing:

1. Unit Data:

System identification.

Location.

Cail identification.

Capacity in Btu/h.

iNumber of stages.

Connected volts, phase, and hertz.
Rated amperage.

Air flow rate in efm.

Face area in sq. ft.

Minimum face velogity in fpm.

T T@me a0 Tw

2. Test Data (Indicated and Actual Values):

a. Heat output in Btu/h.
b. Air flow rate in cfm,
C. Air velocity in fpm,
d. Entering-air temperature in deg F.
e. Leaving-air temperature in deg F.
f. Voltage at each connection.
g. Amperage for each phase.
H. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:

System identification.

Location.

Make and type.

Madel number and size.

Manufacturer's serial number.

Arrangement and class.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave, and amount of adjustments in inches.

Temoao o

2. Motor Data:

Motar make, and frame type and size.

Horsepower and rpm.

Valts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and baore.

Center-to-center dimensions of sheave, and amount of adjustments in inches.
Number, make, and size of belts.

@rea0ow

Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and receord the following:

1. Report Data:
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System and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F.
Duct static pressure in inches wg.
Duct size in inches.

Duct area in sq. ft.

Indicated air flow rate in cfm.
Indicated velogcity in fpm.

Actual air flow rate in cfm.

Actual average velacity in fpm.
Barometric pressure in psig.

T T Te@mo a0 oW

J. Air-Terminal-Device Reporfs:
1. Unit Data:

System and air-handling unit identification.
Location and zone.

Apparatus used for test.

Area served.

Make.

Number from system diagram.

Type and model number.

Size.

Effective area in sq. ft.

TFe e o oo

2. Test Data (Indicated and Actual Values):

Air flow rate in cfm.

Air velocity in fpm.

Preliminary air flow rate as needed in cfm.
Preliminary veldcity as needed in fpm.
Final air flow rate in cfm.

Final velocity in fpm.

Space temperature in deg F.

@mepanTow

K. Instrument Calibration Reports:
1. Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

20T

311 INSPECTIONS

A. Initial Inspection:
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1. After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and
balance readings documented in the final report.

2. Check the following for each system:
a. Measure airflow of at least 10 percent of air outlets. .
b. Measure room temperature at thermostattemperature sensor. Compare the

reading to the set point. :
c. Verify that balancing devices are marked with final balance paosition.
d. Note deviations from the Contract Dacuments in the final report.
B. Final Inspection:
1. if the number of "FAILED" measurements is greater than 10 percent of the total

measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

C. TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:

1. Recheck all measurements and make adjustments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB

contractor to complete TAB Work according to the Contract Documents and deduct the
cost of the services from the original TAB contractor's final payment.

D. Prepare test and inspection reports.

3.12 ADDITIONAL TESTS

A, Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are
being maintained throughout and to correct unusual conditions.

B. Seasonal Periods: [f initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 230700 - HYAC INSULATION
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Confract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:
1. Insulation Materials:

a. Cellular glass.

b. Flexible elastomeric.
2 Insulating cements.
3 Adhesives.

4, Mastics.

5. Lagging adhesives.
6 Sealants,

7 Field-applied fabric-reinforcing mesh.
8 Field-applied cloths.

9. Field-applied jackets.

10. Tapes.

11. Securements.

12.  Comer angles.

1.3 SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
jackets both factory and field applied, if any.

B. Shop Drawings:

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail removable insulation at piping specialties, equipment connections, and access
panels.

3. Detail application of field-applied jackets.

4. Detail application at linkages of control devices.

5 Detail field application for each equipment type.

C. Qualification Data: For qualified Installer.
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1.4

1.5

1.6

1.7

D.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test resulis for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

QUALITY ASSURANCE

Installer Qualifications; Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of

Apprenticeship and Training.

Fire-Test-Response Characteristics: insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84,
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers,
with appropriate markings of applicabie testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed

index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application, duct
Installer for duct insulation application, and equipment Installer for equipment insulation
application. Before preparing piping and ductwork Shop Drawings, establish and maintain
clearance requirements for installation of insulation and field-applied jackets and finishes and
for space required for maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.
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B.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be
applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC hlowing agents in the manufacturing
process,

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermatically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied
Jackets" Article.

1. Products: Subject to compliance with requirements, available products that may be
incarporated into the Work include, but are not limited to, the following:
a. Celi-U-Foam Gorporation; Ultra-CUF.
b. Pittsburgh Corning Corporation; Foamglas Super K.

2. Spacial-Shaped Insulation: ASTM C 552, Type Il

3. Board Insulation: ASTM C 552, Type IV.

4, Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type I, Class 1.

5. Preformed Pipe [nsufation with Factory-Applied [ASJ] [ASJ-SSLL  Comply with
ASTM C 552, Type I, Class 2.

6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585,

G. Flexible Elastomeric; Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type | for tubular materials and Type Il for sheet materials.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Aeroflex USA Inc.; Aeracel.
b. Armacell LLC; AP Armaflex.
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.
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2.2 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. Cellular-Glass Adhesive: Solvent-based resin adhesive, with a service temperature range of
minus 75 to plus 300 deg F.

C. See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and
products. See Division 01 Section "Product Requirements."

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Products, Division of ITW; CP-96.
b. Foster Products Corperation, H. B. Fuller Company; 81-33.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D {(EPA Method 24).

D. Flexibie Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class |.

1. Products: Subject to compliance with requirements, provide the following:
a. Aeroflex USA Inc.; Aeroseal.
b. Armacell LCC; 520 Adhesive.
C. Foster Preducts Corparation, H. B. Fuller Company; 85-75.
d. RBX Corporation; Rubatex Contact Adhesive.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart b (EPA Method 24).

2.3 MASTICS

A, Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type Il

1. For indoor applications, use mastics that have a VOC content of <Insert value> g/l or
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below amkbient
services,
1. Products: Subject to compliance with requirements, provide the following:
a. Childers Products, Division of ITW; CP-35.
b. Faster Products Corporation, H. B. Fuller Company; 30-90.
cC. ITW TACC, Division of Illinois Tool Works; CB-50.
d. Marathon Industries, Inc.; 590.
e. Mon-Eco industries, Inc.; 55-40.
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f. Vimasco Corporation; 749.
C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.
1. Products: Subject to compliance with requirements, provide the following:

Childers Products, Division of ITW:; CP-30.

a.
b. Faster Products Corporation, H. B. Fuller Company; 30-35.
C. ITW TACC, Division of Hiinois Tool Works; CB-25.
d. Marathon Industries, Inc.; 501.
e. Mon-Eco Industries, Inc.; 55-10.

2.4 SEALANTS

A. Joint Sealants:

1. Joint Sealants for Cellular-Glass Products: Subject to compliance with requirements,
provide the following:

Childers Products, Division of ITW; CP-76.

a.
b. Foster Products Corporation, H. B. Fuller Company; 30-45.
c. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Pittsburgh Corning Corporation; Pittseal 444.
f. Vimasco Corporation; 750,
2. Joint Sealants for Polystyrene Products: Subject to compliance with requirements,

provide the following:

Childers Products, Division of ITW; CP-70.

a.
b. Foster Products Corporation, H. B. Fuller Company; 30-45/30-46.
C. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Vimasco Carporation; 750.
3. Materials shall be compatible with insulation materials, jackets, and substrates.
4, Permanently flexible, elastomeric seafant.
5. Service Temperature Range: Minus 100 to plus 300 deg F.
6. Color: White or gray.
7. For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2.5 SECUREMENTS
A. Bands:
1. Products: Subject to compliance with requirements, provide the following:
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a. Childers Products; Bands.
b. PABCO Metals Corporation; Bands.
c. RPR Products, Inc.; Bands.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insuiation application.

1. Verify that systems and equipment to be insulated have been tested and are free of
defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carban Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment, ducts and fittings, and piping including fittings,
valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses reguired
for each item of equipment, duct system, and pipe system as specified in insulation system
schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that de not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.
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3.4

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer. '

install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation en anchor
legs from point of attachment to supported item to peint of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation

material manufacturer.
4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches

similar to butt joints.

For above ambient services, do not install insulation to the following:

1. Vibration-cantrol devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.

PENETRATIONS

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously
through walf penetrations.
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1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insufation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.

4, Seal jacket to wall flashing with flashing sealant.

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

C. Insulation Instalfation at Fire-Rated Wall and Partition Penetrations:  iInstall insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire
damper sleeves for fire-rated wall and parition penetrations. Externally insulate damper
sleeves to malch adjacent insufation and overtap duct insulation at least 2 inches.

1. Comply with requirements in Division 07 Section "Penetration Firestopping“irestopping
and fire-resistive joint sealers.

3.5 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more

specific requirements are specified in various pipe insulation material installation articles.
3.6 FLEXIBLE ELASTOMERIC INSULATHON INSTALLATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. install pipe insuiation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fiitings and Elbows:

1. Install mitered sections of pipe insulation.

2, Secure insulation materials and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insuiated.

D. Insulation Installation on Valves and Pipe Specizalties;

HVAC INSULATION 230700 -8
Hialeah Multi-Purpose Adult Center January 30, 2013

WA Project No. 21214.00
Wolfberg Alvarez & Partners




3.7 .

3.8

Install preformed valve covers manufactured of same material as pipe insulation when
available.

When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

Install insulation to flanges as specified for flange insutation application.

Secure -insulation o valves and specialies and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

DUCT INSULATION SCHEDULE, GENERAL

Plenums and Ducts Requiring Insulation:

B S S o

Indoor, concealed supply and outdoor air.

Indoor, exposed supply and outdoor air.

Indoor, concealed return located in nonconditioned space.

Indoor, exposed return located in nonconditioned space.

Indoor, concealed exhaust between isolation damper and penetration of building exterior.
Indoor, exposed exhaust between isolation damper and penetration of building exterior.
Qutdoor, concealed supply and return.

Outdoor, exposed supply and return.

Items Not Insulated:

N —

N oo W

Fibrous-glass ducts.

Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/ESNA 90.1.

Factory-insulated flexible ducts.

Factory-insulated plenums and casings.

Flexible connectors. '

Vibration-control devices.

Factory-insulated access panels and doors.

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Concealed supply-air duct insulation shall be the following:

1.

Minerat-Fiber Blanket: 1-1/2 inches thick and 3-lb/cu. ft. nominal density.

Concealed return-air duct insulation shall be the following:

1.

Mineral-Fiber Blanket: 1-1/2 inches thick and 3-lb/cu. ft. nominal density.

Concealed outdoor-air duct insulation shalf be the following:

1. Mineral-Fiber Blanket: 1-1/2 inches thick and 3-lb/cu. ft. nominal density.
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D. Concealed exhaust-air duct insulation shall bethe following:

1. Mineral-Fiber Blanket: 1-1/2 inches thick and 3-ib/cu. fi. nominal density.

3.9 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
B. Refrigerant Suction and Hot-Gas Piping:

1. All Pipe Sizes: Insulation shall be the following:

a. Flexible Elastomeric: 1 inch thick.

3.10 OUTDOCR, ABOVEGROUND PIPING INSULATION SCHEDULE
A. Refrigerant Suction and Hot-Gas Piping:
1. All Pipe Sizes: Insulation shall be[ one of] the following:

a. Flexible Elastomeric: 2 inches thick.

END OF SECTION 230700
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SECTION 232300 - REFRIGERANT PIPING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplemen:tary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A, This Section includes refrigerant piping used for air-conditioning applications.

1.3 PERFORMANCE REQUIREMENTS
A. Line Test Pressure for Refrigerant R-410A:

1. Suction Lines for Air-Conditioning Applications: 300 psig.
2. Suction Lines for Heat-Pump Applications: 535 psig.
3. Hot-Gas and Liguid Lines: 535 psig.

1.4 ACTION SUBMITTALS

A, Product Data: For each type of valve and refrigerant piping specialty indicated. Include
pressure drop, based on manufacturer's test data, for the following:

Thermostatic expansion valves.
Solenoid valves.

Hot-gas bypass valves.

Filter dryers.

Strainers.

Pressure-regulating valves.

Sk LN~

B. Shop Drawings: Show layout of refrigerant piping and specialties, including pipe, tube, and
fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, ail
traps, double risers, wall and floor penetrations, and equipment connection details. Show
interface and spatiaf relationships between piping and equipment.

1. Shop Drawing Scale: 1/4 inch equals 1 foot. )
Refrigerant piping indicated on Drawings is schematic only. Size piping and design
actual piping layout, including oil traps, double risers, specialties, and pipe and tube sizes
to accommodate, as a minimum, eguipment provided, elevation difference between
compressor and evaporator, and length of piping to ensure proper operation and
compliance with warranties of connected equipment.
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1.5

A,

B.

1.6

A,

1.7

A,

B.

C.

1.8

A,

1.9

A

INFORMATIONAL SUBMITTALS
Welding certificates.

Field quality-control test reports.

CLOSEQUT SUBMITTALS

Operation and Maintenance Data: For refrigerant valves and piping specialties to include in
maintenance manuals.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to ASME Boiter and Pressure Vessel
Code: Section IX, "Welding and Brazing Qualifications.”

Comply with ASHRAE 15, "Safety Code for Refrigeration Systems.”

Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components.”

PRODUCT STORAGE AND HANDLING

Store piping in a clean and protected area with end caps in place to ensure that piping interior
and exterior are clean when installed.

COORDINATION

Coordinate size and location of roof curbs, equipment supports, and roof penetrations. These
items are specified in Section 077200 "Roof Accessories.”

PART 2 - PRODUCTS

2.1 COPPER TUBE AND FITTINGS

A. Copper Tube; ASTM B 88, Type K or L.

B. Wrought-Copper Fittings: ASME B16.22.

C. Wrought-Copper Unions: ASME B16.22.

D. Solder Filler Metals; ASTM B 32, Use 95-5 tin antimony or alloy HB solder to join copper

socket fittings on copper pipe.

E. Brazing Filler Metals: AWS A5.8.
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F. Flexible Connectors:

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective
jacket.

2. End Connections; Socket ends.

3. Offset Performanca: Capable of minimum 3/4-inch misalignment in minimum 7-inch- fong
assembly.

4. - Pressure Rating: Factory test at minimum 500 psig.

8.~ Maximum Operating Temperature: 250 deg F.
PART 3 - EXECUTION

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper,
Type ACR, annealed-temper tubing and wrought-copper fittings with brazed or soldered joints.

B. Safety-Relief-Vaive Discharge Piping: Copper, Type L, annealed- or drawn-temper tubing and
wrought-copper fittings with brazed or soldered joints.

3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems; indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
untess deviations to layout are appraved on Shop Drawings.

B.  Install refrigerant piping according to ASHRAE 15.

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

D, Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping adjacent to machines to allow service and maintenance.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

l. Select system components with pressure rating equal to or greater than system operating
pressure.
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J. Refer to Section 230900 "Instrumentation and Control for HVAC" and Section 230993
"Sequence of Operations for HVAC Controls" for solenoid vaive controllers, control wiring, and
seguence of operation.

K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and
fittings.
L. Arrange piping to allow inspection and service of refrigeration equipment. Instail valves and

specialties in accessible locations to allow for service and inspection. Install access doors or
panels as specified in Section 083113 "Access Doors and Frames" if valves or equipment
requiring maintenance is concealed behind finished surfaces.

M. install refrigerant piping in protective conduit where installed belowground.
N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical
injury.

0. Slope refrigerant piping as follows:

1. Install herizontal hot-gas discharge piping with a uniform slope downward away from
COMpressor.

2. install horizontal suction lines with a uniform slope downward to compressor.

3. install traps and double risers to entrain oil in vertical runs.

4 Liguid lines may be installed level.

P. When brazing or soldering, remove solenocid-valve coils and sight glasses; also remove valve
stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply
heat near expansion-valve bulb.

Q. Before installation of steel refrigerant piping, clean pipe and fittings using the following
procedures:

1. Shot blast the interior of piping.
Remove coarse particles of dirt and dust by drawing a clean, lintless cloth through tubing

by means of a wire or electrician's tape.

3. Draw a clean, lintless cloth saturated with trichloroethylene through the tube or pipe.
Continue this procedure until cloth is not discolored by dirt.

4. Draw a clean, lintless cloth, saturated with compressor oil, squeezed dry, through the
tube or pipe to remove remaining lint. Inspect tube or pipe visually for remaining dirt and
lint.

5. Finally, draw a clean, dry, lintless cloth through the tube or pipe.

6. Safety-relief-valve discharge piping is not required to be cleaned but is required o be

open to allow unrestricted flow.

R. Install piping with adequate clearance between pipe and adjacent walls and hangers or between
pipes for insulation installation.

S. Identify refrigerant piping and valves according to Section 230563 "ldentification for HVAC
Piping and Equipment.”
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T. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 230517 "Steeves and Sleeve Seals for HVAC Piping.”

u. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC
Piping.”

v, Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

3.3 PIPE JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fitings before
assembly.

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to
prevent scale formation.

D. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook."

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and
Tube."

1. lUse Type BeuP, copper-phosphorus alloy for joining copper socket fittings with copper
pipe.
2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel.

F. Threaded Joints: Thread steel pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full'lD. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry-seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or cpen welds.

G. Steel pipe can be threaded, but threaded joints must be seal brazed or seal weided.

H. Welded Joints: Construct joints according to AWS D10.12/D10.12M.

I Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

3.4 FIELD QUALITY CONTROL

A Perform tests and inspections and prepare test reports.
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B. Tests and Inspections:

[y

Comply with ASME B31.5, Chapter VL

2, Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser,
evaporator, and safety devices from test pressure if they are not rated above the test
pressure.

3. Test high- and low-pressure side piping of each system separately at not less than the

pressures indicated in Part 1 "Performance Requirements” Article.

a. Fill system with nitrogen to the required test pressure.
b. System shall maintain test pressure at the manifold gage throughout duration of
test.
c. Test joints and fittings with electronic leak detector or by brushing a small amount
of soap and glycerin solution over joints.
d. Remake leaking joints using new materials, and retest until satisfactory resuits are
achieved.
35 ADJUSTING
A. Adijust thermostatic expansion valve to obtain proper evaporator superheat.
B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating

suction pressure.

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design

temperature.

D. Perform the following adjustments befare operating the refrigeration system, according to
manufacturer's written instructions:

G o

Open shutoff valves in condenser water circuit.

Verify that compressor il level is correct.

Open compressor suction and discharge valves.

Open refrigerant valves except bypass valves that are used for other purposes.

Check open compressor-motor alignment and verify [ubrication for motors and bearings.

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow
rates and pressures are established.

END OF SECTION 23 2300

REFRIGERANT PIPING 232300 -6
Hialeah Multi-Purpose Adult Center January 30, 2013
WA Project No. 21214.00

Wolfberg Alvarez & Partners




